The effect of the age at pairing on reproduction of weanling prairie voles was studied. The proportion of pairs producing a litter within 60 days was influenced significantly by the age at pairing. More voles paired at 31 days of age produced litters than those paired at 21 days of age. Assuming a gestation interval of 21 days, the earliest mating occurred around 33 days of age in both groups. On average, successful matings did not occur until voles were housed together for 2 to 3 weeks. No other measured variables were affected by age of pairing.
The social and reproductive biology of the prairie vole (Microtus ochrogaster) makes this species highly suitable for laboratory investigations. The prairie vole inhabits grasslands in north-central North America (Hoffmann & Koeppl, 1985) . In Illinois, they are present in variable numbers in abandoned fields, ungrazed bluegrass pastures, weedy lots, and tallgrass prairie remnants (Hoffmeister, 1989) . In the field, the basic social organization of the prairie vole is an extended family group consisting of a breeding pair, one or more litters of young, and sometimes one or more unrelated adults (Getz et al., 1990) .
Prairie voles can be live-trapped and housed as breeding pairs in the laboratory. They are prolific breeders. Females have a short gestation period, 21 days, and can mate post-partum. The interbirth interval varies in lactating females, averaging 29'0±0'7 days. Some pairs of Received 29 June 1990; accepted 27 November 1990 wild-caught adults have lived in the laboratory for over a year and produced more than 12 litters. On average, litters contain 3 to 4 pups that are weaned at 20 days of age. Weanling prairie voles achieve maturity at a young age although oestrus induction requires transfer of a chemical signal from an unfamiliar male (Getz et al., 1983; Carter & Getz, 1985; Carter et al., 1987) . Twenty-day-old female prairie voles display increased uterine weights in response to a male presence, suggesting that they are capable of oestrus induction at that age (Carter et al., 1980) . Since prairie voles can reproduce at an early age, it would be beneficial to pair voles as young as possible to maximize reproduction while minimizing any possible adverse consequences. Previous studies with laboratory rats (Rattus norvegicus) suggest that the age of pairing may affect a number of reproductive parameters including the percentage of pairs reproducing, the latency to reproduce, litter size, and size of offspring (Rutledge et al., 1974; Humphreys et al., 1976; Rosen et al., 1987) . The present experiment was designed to empirically determine the earliest age at which prairie voles can successfully reproduce. Also, effects of age at pairing on the reproductive variables of time to delivery of the first litter, litter size at birth, and weight of pups at birth were investigated.
Materials and methods
Subjects in this experiment were laboratoryreared prairie voles. The colony had been established with wild-caught voles from several sites in the vicinity of Urbana, Illinois, and had been maintained for more than 5 generations.
This experiment was conducted during summer 1988 and replicated during fall/winter 1988-1989. Animals in the breeding colony were housed in Lights came on at 0700 h. Prairie voles were weaned at 21 days. of age. In the first replicate, animals were moved to the experimental room on the day of weaning. Animals in the second replicate were born in the experimental room. When voles were weaned, they were either paired immediately or housed with littermates of both sexes. Litters contained 4·2 ± O· 3 pups. Prospective breeding pairs were composed of unrelated individuals. Pairs were assigned when both individuals were either 21-24 or 31-34 days of age. After pairing, voles remained undisturbed for 2 weeks. Cages were checked daily for newborn pups beginning 21 days after males and females were placed together. Any pairs that had not reproduced within 60 days of pairing were separated and each individual was placed with a novel partner to ensure that all animals were capable of breeding. All voles eventually reproduced.
The proportion of reproducing pairs in each treatment was analysed with a Chi-squared test with Yates" correction for continuity. All other data were tested for normality and then analysed with two-sample, independent f-tests (Howell, 1982) . All tests were two-tailed.
Results
Ten pairs of 21.day-old voles and lO pairs of 31-day-old voles were followed in the summer.
In the winter replicate, there were lO pairs of 21-days-old and 12 pairs of 31-days-old. There were no significant differences between replicates so they were pooled for further analysis. The reproductive performance of 21-and 31-day-old pairs is shown in Table 1 . Significantly more 31-day-old pairs reproduced (x 2 = 7 . 73, df = 1, p= 0'005). Assuming a 21 day gestation interval, the earliest age of mating in either treatment was 33 days of age. There was no significant difference in the interval from pairing to birth of the first litter (Table 1) . On average a successful mating occurred between 2 and 3 weeks after pairs were formed in both age groups. Therefore, voles paired at 21 days of age were younger when pups were born than voles paired at 31 days of age. There were no significant differences between treatments in litter sizes, pup, or litter weights at birth (Table 1) .
Discussion
Previous field studies suggested that prairie voles can reproduce very early in life. Martin (1956) thought that some free-living females were pregnant before they reached 6 weeks of age and Fitch (1957) suggested that females could become pregnant as early as 35-36 days. Males may be fertile at approximately 6 weeks of age (Martin, 1956) . Laboratory data corroborate these observations.
Gier and Cooksey (1967) stated that females reach sexual maturity at 34-40 and males at 42-45 days of age. Richmond (1967) and Richmond and Conaway (1969) state that females are sexually mature around 39 and males around 49 days of age. The present study shows that although an occasional pair mates successfully around 33 days, on average a fertile mating does not occur until voles are 40-47 days of age.
In several studies in which prairie voles were paired immediately after weaning (21-23 days of age), a higher percentage of pairs produced litters than in the current study (Hasler & Nalbandov, 1974; McGuire & Getz, 1981; Gavish et 01., 1984) . In one study, pairs remained together for 140 days (Hasler & Nalbandov, 1974) but in the other studies, pairs were together no longer than in the present study. Gudermuth (1989) has shown that in Djungarian hamsters (Phodopus campbelll), most pairs that were housed together for extended periods of time will eventually breed. This may also be true of prairie voles that cohabited for almost 5 months but is not a satisfactory explanation for the early breeding observed in the other two studies.
Although lighting, temperature, and'diet were the same in the previous experiments and, in mine, other factors such as humidity and airborne chemical or particulate information may not have been comparable. Differences in body weights or body composition (per cent fat or lean muscle) at pairing may have altered the age of first reproduction-. The latency to produce a litter is positively correlated with body size of male prairie voles at pairing (Solomon, unpublished) . Carter and Getz (1985) have proposed an hypothesis to explain the lack of reproduction by 21-day-old pairs in this study. Young prairie voles may have to be away from the natal nest for a time to become released from reproductive suppression caused by parents (Carter & Getz, 1985) . This hypothesis is consistent with the finding that few (411Jo)male prairie voles responded to oestrous females one day after being removed from their family group (Carter & Getz, 1985) . In contrast, 2011Jo of the males housed with male sibs after weaning displayed sexual behaviour on their first exposure to an oestrous female. Experimental manipulations could be designed to verify this hypothesis. 
